This paper presents an assessment of the extent and conditions under which private financing can be a realistic approach for sanitation in slums. It is based on a cross-sectional study comparing two slum communities in East Africa, where 250 households from Bwaise III in Kampala, Uganda and 379 households from Temeke in Dar es Salaam, Tanzania were interviewed in 2010. Also, 10 key-informant interviews and 8 focus group discussions were conducted in addition to field observations. Findings show that majority (85%) of households used unimproved, private-shared pit latrines. These privately owned latrines had many structural shortfalls besides poor operation and maintenance while the public latrines provided by third-party were structurally sound but were underutilized in residential slum neighborhoods. This is attributed to the presence free or at least cheaper alternatives which the community members preferred instead of paying per-visit user-fees. For the few who were willing to pay, willingness to pay was positively associated with the presence of a facility User committee and having been sensitized. In this context, a combination of these factors made cost recovery as well as operation and maintenance very minimal. The poor status of privately owned shared pit latrines matched the limited income levels of households. Similarly, cost recovery for public facilities was dependent on the number of users who were willing to pay: the more the users, the more the cost recovery. A combination of private and public financing is thus necessary to fund different but complementary aspects of sanitation in slums.
INTRODUCTION
About 2.6 billion people globally have no access to improved sanitation and the resulting diarrhea kills at least 1.2 million children below five years annually [3] . Poor sanitation causes economic losses associated with the direct costs of treating sanitation-related illnesses and lost income through reduced or lost productivity [4] . Public financing for sanitation has become increasingly insufficient to meet the current sanitation gap, especially in Sub-Saharan Africa [5] [6] [7] . Research indicates that leveraging household and market-based resources to invest in sanitation improvements is a promising measure [6, [8] [9] [10] [11] . The argument is that private financing for sanitation needs to be increased. In practice however, this financing approach may be subject to context specific obstacles such as limited incomes, peoples' spending priorities, and existing social structure among other factors [7] . Majority of slum dwellers are poor. They endure many deprivations and are faced with various needs amid the sanitation situations they live in [12] , and as a result, many may be unable or unwilling to invest in improving sanitation. Some rented house owners (landlords) in slums for example, would rather construct another bedroom than a latrine [13] . Studies in Senegal, Mozambique, Bangladesh and Ecuador show that financing onsite sanitation for the poor is unsustainable unless the public sector continuously contributes or some form of external financing is provided [14] .
At a local scale, financing needs vary depending on the sanitation technology, and whether the fecal sludge generated is disposed of on-site or at an off-site treatment facility. On-site sanitation, specifically pit latrines shared among several households is the dominant means of human waste management in slums [1, [15] [16] [17] . Limited financing is a major hindrance to replication, scale up and sustainability of promising financing approaches. It is essential to establish and quantify all costs in the life cycle of a facility; establish who pays, how much, in what way, and for what components. The lack of or inadequacy in financing of all cost components of a sanitation system creates bottle necks that ultimately affect the quality and coverage of sanitation services [7, 18] . This paper presents the extent to which and under what conditions private financing is a realistic approach for sanitation in slums. The analysis is based on two study areas in East Africa: Bwaise III in Kampala, Uganda and Temeke in Dar es Salaam, Tanzania.
Financing the Investment Cost
Cost recovery is generally considered as a sustainable financing strategy in water supply investments [19] [20] [21] . But, unlike water supply, sanitation services suffer the problems of uncertain demand and limited scope for revenue generation [22] . From the demand-side, low prevalence of improved latrines can be explained by affordability constraints associated with low household incomes and by the higher capital costs associated with constructing such facilities [23] . Considering the level of investments associated with different sanitation options against the life cycle costs [18] , the more expensive the option in terms of capital investment (e.g. sewerage) the more it is subsidized using public funds and the less the recurrent costs on the users. Conversely, the cheaper the option in terms of capital investment (e.g. household latrine) the less it is subsidized and the more the recurrent costs [24] . It is essential to identify the sources and financing approaches for the various components in the life cycle of a facility by identifying who pays, how much, in what way, and for what. In many countries, investment in on-site sanitation is a private responsibility, particularly individual households. However, given that the bulk of poor households can hardly afford to cover full investment cost up-front [25] , seldom, public funds in form of subsidies are used to incentivize investments. But even with subsidized investment cost, households have to meet the high recurrent cost of operation and maintenance especially in the urban slum settings. When a pit latrine is full, there are only two options: stop using it and construct a new latrine if there is available space and funds, or empty it [15, 26] . Many subsidized latrines in slum areas operate only for a short period of time before they are closed off because of poor operation and maintenance [27, 28] . In measuring progress on sanitation improvements emphasis has been on physical outputs such as provision of new facilities with only little or no attention on outcomes; primarily the continued use and maintenance of facilities.
Financing the Operation and Maintenance Cost
Operation and maintenance costs in this context relate to the regular requirements necessary for efficient performance of a sanitation facility to serve its intended purpose. Such costs may include pit emptying, paying a care taker (where applicable), providing toilet paper, water and soap for cleaning, hand washing and flushing in case of facility waterborne systems [17] . Operational costs may also include lighting for night users that is: electricity, torch, candles or kerosene lamp. Unlike in rural areas where a household owns and maintains a sanitation facility, in many urban poor settlements, several households may share a latrine stance. A recent study in Kampala slums reported that one stance of a public latrine was shared by up to 82 people [25] . Although in such cases, the responsibility of operation and maintenance would be the on all the users, shared usage does not necessarily engender a sense of shared responsibility or a practical response from users [29] . Although operation and maintenance exert no direct financial burden on the local authority, there are often indirect costs for monitoring and regulation or subsidies that need to be financed [22] . These indirect costs however are usually under estimated or ignored both in public and private financing approaches.
Potential Financing Approaches for On-Site Sanitation
Financing for on-site sanitation could be sourced using three financing approaches: purely private, combination of private and public, or purely public [14, 17] . There are potential advantages and risks associated with each of the above financing approaches. The present article analyses the potential of private financing for investment, operation and maintenance of existing sanitation facilities in two urban slums.
METHODOLOGY

Study Area
Two slum communities were studied: Bwaise III parish in Kampala district, Uganda and Temeke, Dar es Salaam, Tanzania. These were selected because they were typical slum settlements facing fairly comparable challenges such as overcrowding, low socioeconomic status, majority of households in rented accommodation, shared latrine facilities, high water table and flooding among others.
Bwaise III: Bwaise III Parish is one of 24 parishes in Kawempe Division of Kampala district. Its population is approximately 50,000 people, with the majority living in crowded housing rental units amidst poor environmental sanitation conditions. The parish has an area of 57 ha and is divided into six local administrative zones namely: Kamalimali, Bokasa, Bugalani, St. Francis, Katoogo and Kawaala. The study was done in five zones excluding Kawaala which was largely part of a road reserve. A representative sample of 250 households was randomly selected from a targeted total of 3001 households and proportionately distributed across the five zones based on the total number of households in each zone.
Temeke: Four wards considered slum settlements were purposively selected out of the 24 wards of Temeke municipality, Dar es Salaam. These were: Tandika, Mbagala Kuu, Mbagala and Makangarawe. A representative sample of 379 households was randomly selected from a targeted total of 30,729 households and proportionately distributed across the four wards based on the total number of households in each ward.
Study Design
The study was cross sectional and employed both quantitative and qualitative methods of data collection. Study units were households and respondents were household heads or a responsible adult found at home at the time of survey. Semi-structured questionnaires, observation checklists, photography, focus group discussions and key informant interview guides were used in collecting the data. Stakeholders in the sanitation subsector, including local leaders, Non-Governmental Organizations/ Community-Based Organizations (NGO/CBOs), health personnel and resource persons in the community were interviewed as key informants. Specifically, focus was on socio-economic status of the study populations, sanitation options, investment costs, operation and maintenance costs including method and cost of pit emptying, and financing approaches used for private facilities and for public facilities. Willingness to pay for public facilities was also assessed.
Data management and analysis: For quantitative data, categorical variables such as sex, level of education, occupation and income levels were summarized using proportions, percentages and frequencies. Continuous variables such as age were summarized using mean, median, range and standard deviation. Bivariate analysis was done to determine association between independent and dependent variables. Odds Ratios (ORs) were used for statistical associations at 95% confidence interval considering statistical significance for p-values less than 0.05. Qualitative data were analyzed by coding/grouping related responses on a master sheet and the findings integrated with the quantitative data during presentation of findings in quotes and narratives.
Quality control: To ensure quality, the following measures were undertaken: two assistants in each study sites were trained on data collection and continuously assessed. The research assistants were fluent in English and local languages and had experience in community data collection. For comprehension, acceptability and appropriateness to collect the required data, questionnaires were pre-tested and field editing was done to ensure completeness and correctness of data.
Ethical consideration: This study was conducted according to the Helsinki ethical principles of voluntary participation and informed consent for research on human subjects. An introductory paragraph on the first page of the survey questionnaire explained the purpose of the study, confidentiality, voluntary participation, anonymity, withdrawal, and consent to participate. Participants were free to withdraw from the study if they so felt uncomfortable. A willing participant responded to questions asked by the research assistant who administered the questionnaire. To ensure anonymity, codes instead of names were used to identify respondents.
RESULTS AND DISCUSSION
Socio-economic status: About 82% of respondents in Bwaise III and 60% in Temeke were self-employed in small businesses such as merchandising, tailoring, masonry, carpentry, boda-boda (motorcycle riders) and food vending and spent about $1.25 per day. Less than 5% in Bwaise III were formally employed with wages/salaries ranging between $25 and $125 compared to 32% in Temeke where wages/salaries range between $50 and $226 monthly. This amount is still slightly more than the minimum wage in Tanzania for other sectors not mentioned in the wage boards which is about $49 [30] . Income levels in Uganda are worse off than for Tanzania moreover Uganda does not have a legal minimum wage. These low income levels restricted household expenditure to only a few necessities like food, water, and shelter. In both study areas, men were the bread-earners while the women stayed home doing either housework taking care of children or ran a kiosk business near home. In Bwaise III, 73% of respondents were women of which 20% did not know the monthly earnings of their spouses. The socioeconomic status in both study sites highlights the communities' limited financial abilities to finance sanitation improvements.
Sanitation options: In both study sites, private shared pit latrine facilities were the common option (85%). Other options were: Ventilated Improved Pit (VIP) la-trines (14% in Bwaise III) and pour flush latrines (15% in Temeke) as shown in Figure 1 . Over 60% of private facilities in Temeke did not have washable floor slabs to ease cleaning and majority neither had a roof nor closable doors. These facilities did not ensure enough privacy for users especially women. Approximately 64% of latrines in Bwaise III had a complete superstructure compared to 25% in Temeke, although in both cases majority were not clean. It was common practice in Temeke for pour flush latrines to serve also as bathrooms. The bath water would be used to flush the fecal material or to wash the floor. In Bwaise III, bathing would be done in a separate room or enclosure or on the veranda of the house at night. The location of latrine facilities in the two sites varied, with those in Bwaise III being mostly located in the back yard of the living house whereas in Temeke they were mostly situated in front of the living house.
Costs Involved
The study limited the scope to two cost components of investment, and operation and maintenance costs. Investment costs included land acquisition and construction of the facility while operation and maintenance cost included pit emptying, general cleaning and minor repairs.
Investment cost for sanitation facilities: The cost of constructing a sanitary facility depends on several factors such as the type of sanitation technology, building materials, size of the facility in terms of number of stances and capacity of pit, and whether the facility was intended for public or private use. Where the water table is high, the latrine substructure has to be above ground or cement lined all the way from down, which further increases construction costs. A comparison of construction costs for sanitation option in the two sites is summarized in Table 1 . Cost of latrine pit emptying: Pit latrine emptying was on average done twice a year. This rate was considered by latrine owners frequent because of the large number of users. Methods used to empty latrine pits ranged from manual to mechanical. The cost of pit emptying in the two case studies varied considerable depending on the method of pit emptying and service provider ( Table 2) . Although not formally recognized, manual pit emptying, done by private casual laborers was the cheapest alternative and most widely practiced. The fecal sludge scooped from the latrine pit would be buried adjacent to the latrine. In Temeke, an innovative method for manual pit emptying technology (MAPET) also referred to as sludge Gulper method is used by private pit emptiers to empty latrines in crowed areas not accessible by cesspool emptier trucks. Details on the Gulper technology have been documented [15] .
Analysis showed that 56% of the households in Bwaise III and 60% in Temeke empty latrine pits manually and burry the sludge next to the latrine. About 30% of households in Bwaise III used cesspool trucks compared to 25% in Temeke who used cesspool trucks or MAPET. The practice of illegally discharging latrine sludge into storm drains was mentioned in 2% and 5% of households in Bwaise and Temeke respectively. On average, private latrines in both sites are emptied twice a year. The frequency of emptying public facilities de- pended on the size of the pit and number of users which varied considerably. The rate at which a latrine pit fills depends partly on the rate of addition of fecal sludge and partly on the rate of degradation of fecal sludge [31] . Materials that take long or cannot degrade e.g. plastic items, cloth, sanitary pads among others make the pit fill faster and make it difficult to empty. In Bwaise III, pit emptying was given as one of the major sanitation challenges. Lack of access for emptiers to get to the pit latrines increased the cost if the truck had to park far away from the pit. Sucking sludge over long distances or uphill increases the amount of fuel used in the process. The extra cost is charged on the client in addition to the emptying charge. Due to variation in distance and terrain, the costs of pit emptying varies and is not well regulated for both private and municipal emptiers. Furthermore, fears were raised that structurally weak pit latrines could easily collapse due to suction pressure. Misuse of pit latrines, which involves dumping of materials that cannot be sucked by cesspool emptiers increases the cost of pit emptying because such materials have to be removed first before the emptying. A combination of these challenges explains why majority of households opt to bury the sludge on-site. Elsewhere such complexities have been documented for example: inaccessibility by emptier trucks [32] , lack of standardized pit emptying charges [33] , weak latrine structures, and misuse of pit latrine by dumping in materials that cannot be sucked by vacuum emptiers [15, 34, 35] .
Financing Approaches
The study limited the scope of financing approaches to the two financing approaches used for the existing facilities in the two study sites; private financing and a combination of public and private financing.
Private financing approach: Household sanitation is a private responsibility, implying the household is primarily responsible for financing the capital, operation and maintenance costs. The investment costs and to a large extent pit emptying for private latrines in both study sites were financed by home owners and landlords. Regular cleaning of the latrines was a collective responsibility of all users to participate on a rotational basis, however, for tenants unwilling or unavailable to clean, they would be charged to fund the cleaning. This approach of financing was found to be inefficient on the part of home owners and landlords who had defective or no latrine facilities. Some landlords neglected carrying out repairs on the latrine super structure and emptying filled up pits. This problem was more prevalent among landlords that did not reside with the community. It was observed that such landlords were mainly interested in rental returns and not caring about the status of the latrine. For some landlords, especially those not residing in the community, availability of a public latrine facility in the neighborhood of their rental units served as an excuse for not providing a private latrine. The City Council Public Health staff in Kampala noted that it had become difficult to enforce private latrine ownership because people claimed that they used public facilities even when they actually they did not. Minor operational costs were met in-kind: users/tenants provided their own supplies, e.g. material for anal cleansing, water and soap for hand washing. However, this approach too had many constraints because of lack of social cohesion and shared responsibility. Tenant users generally were reluctant to clean soiled latrines but instead avoided using them. The social behavior of avoiding one another's faeces hindered cleaning of facilities and created conflict among users as observed also among the Akan people in Ghana [36] . The constraints of private financing approach were evidenced by presence of incomplete and/or poorly constructed facilities, prevalent filled up facilities and generally poorly maintained facilities, conflicts between users or with neighbors, adoption of cheaper but unsanitary latrine emptying methods, and other unhygienic methods of excreta disposal such as open defecation around facilities that were found locked, defecating in buckets and pouring into storm drains as well as defecating in plastic bags, which get thrown indiscriminately, consequently being referred to as "flying toilets".
Combined public and private financing: The cost of construction of public facilities under this approach is met almost entirely by third-party providers, such as NGOs (e.g. Plan-Uganda in Bwaise III and WaterAidTanzania in Temeke) or donor or government-funded projects (Kampala Integrated Environmental Management Project-KIEMP and Kampala Urban Sanitation Plan-KUSP in Bwaise III). Third-party providers sometimes cover more than 90% of investment costs, the remaining costs being the community's contribution in various forms such as labour, e.g. carrying materials to construction site, and availing space where to construct the facility. In Temeke, five public VIP latrines were visited: four in Mbagala, one in Tandika. All of these facilities were located in busy areas like markets and bus terminals. Up to 95% of the investment costs were covered by Temeke Municipal council in collaboration with WaterAid Tanzania. The facilities are operated by the Municipal council and Community Based Organizations and the users pay per visit. In Bwaise III, there were twenty four public facilities and all were visited. The financing approach used and status of operation are summarized in Table 3 .
As in the private owned facilities, operation and maintenance costs are met by the users. Users are expected to pay user fees, on a pay-per-visit arrangement to a caretaker. These facilities are required to have a facility user committee to ensure proper operation and maintenance. This approach worked well in public places for example Ddembe market in Bwaise III and at Temeke Hospital. Public facilities in such busy places would get 100 to 200 and above users in a day however, public facilities in less busy places like residential areas did not have as many users. Only about15% of households in both study sites used public latrine facilities.
The majority (85%) of the residents in Bwaise III and in Temeke used unimproved shared household latrines, which were free and more convenient. This is a major reason for not using public facilities. Sense of ownership of public facilities located in residential neighborhoods was another challenge mentioned during key informant interviews and focus group discussions. All public latrine facilities in Bwaise III were given as 'hand-outs' from third-party providers, ending up in the hands of landlords who had contributed land for their construction. Although agreements were signed so that landlords permitted public use, for reasons such as misuse of the facility, low collections of user fees to pay a full-time care taker and absence and/or inefficiency of facility user committees, landlords took over the management of the facilities and allocated the stances to specific households (see Table 3 ). As such, some public facilities became personalized among households, which then contributed towards maintenance of these facilities. At the time of our visit, 3 of the 5 now privatized public latrines were clean and well maintained.
Willingness to Pay and Affordability
User fees for public facilities were paid per visit. The fee structure in Bwaise III was $0.04 for short or long call (urinate or defecate) and $0.3 for bathing while in Temeke it was $0.06 for short call, $0.11 for long call and $0.11 for bathing. Although people's willingness to pay for operations and maintenance of public facilities was generally high; 61.2% in Bwaise III and 75% in Temeke, it was subject to various factors such as the mode of payment, value for money in terms of quality service received, trust/confidence in the management/sanitary user committee, level of awareness, amount and affordability among others. These factors were analyzed for Bwaise III (Table 4) to determine their association with peoples' willingness to pay for operation and maintenance (O&M). From Table 4 , respondents who had sanitary facility User committees were almost two times more willing to pay for operations and maintenance of the facilities compared to respondents without User committees. Similarly, respondents who had ever attended sensitization workshops on sanitation issues were almost three times more willing to pay for operations and maintenance of sanitation facilities compared to those that had never attended. This finding is in agreement with other research in Bangladesh [8] where improvements in sanitation were attributed to extensive sensitization and market creation approaches.
A sense of ownership is important for operation and maintenance but is difficult to cultivate among users of a public facility. A facility user committee is meant to oversee the daily operation and maintenance of a facility, either directly by members or indirectly through a caretaker. It also ensures that user fees are collected, securely kept and accounted for. It is observed that a well-functioning facility user committee is a relevant structure in which users can confide and increases their willingness to pay for operation and maintenance. Uganda's water and sanitation sector guidelines recommend that facility user committees comprise of at least seven representatives of users, half of whom should be women [37] . In slum dwellings however, due the transitional nature of tenant residents, user committees often breakup shortly after they are constituted or are not formed at all. The management of such communal/public facilities is taken over by landlords who provided the land on which the facility was constructed. High levels of dissatisfaction with slum life, lack of tenure security and environmental factors such as flooding are some of the reasons for high out-migration in slum areas [38] [39] [40] [41] [42] .
Conclusions
In light of the socio-economic status, sanitation options, cost involved and the financing approaches used, potential for purely private financing from households is limited. Limitations partly relate to the community structure which comprises on one hand a majority of tenant households with no incentive or mandate to invest and on the other hand landlords often financially constrained to afford costs of providing improved sanitation. Nevertheless, a combination of household financing and other market-based sources such as micro-credit from financial institutions could still be a realistic approach for investment costs, major repairs and pit emptying. Micro-credits for sanitation enable owners/landlords to meet major costs upfront and pay back over a longer period. Spreading major costs such as investment and pit emptying costs over longer period increases affordability on the part of home owners and allows landlords to pay back the debt in smaller installments using rent money paid by tenants. The potential for cost recovery is dependent on market size: the more users, the more cost recovery from user fees. This makes public sanitation facilities with many users financially sustainable. It explains why public sanitation facilities with few users in residential neighborhoods are not financially sustainable compared to those with many users. The presence of cheaper or free private sanitation alternatives renders public facilities redundant or for only a few households who can afford.
A sense of ownership attracts private financing. Private shared facilities (although of poor quality) are at least owned by somebody. Ownership of public facilities in residential neighborhoods lies with the community and is symbolized by a facility User committee. Where no facility User committee exists or is non-functional, community's sense of ownership is literally lost and so is the incentive to contribute towards operation and maintenance. A facility user committee motivates private financing, however, due to the transient nature of tenant residents in slums, user committees often breakup or are not formed at all. This calls for revision of ownership arrangements of public latrine facilities and sensitizing the community. The security of tenure on the part of landlords makes them more permanent members of the community. Their active participation in sanitation improvement is necessary for sustainability; however landlords need to be mobilized and organized if they are to act communally. Local authorities are better placed to do such mobilization and monitoring for involvement and participation of landlords. The cost of such interventions could be financed from public funds. Thus a combination of private and public financing is necessary, each to fund different but complementary aspects of sanitation in slums. 
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